1. Introduction {#j_med-2017-0063_s_001}
===============

In the clinic, we often treat patients with metal foreign bodies; which is often caused blast injury, machine crushed injury, bullet wounds and so on. These metal foreign bodies remain in the body and if not removed they are likely to cause wound infection, pain, two-stage infection, and occurrence of sepsis. However, when the small metal foreign body enter the human body, it is very difficult to locate them due to human muscle and blood. Sometimes we cannot find the foreign bodies even with the help of X-ray. In the use of the permanent magnet this can reduce the time taken to remove the operation time and radiation over-exposure, thereby reducing the risk of harm and potential infection to the patient.

A foreign body penetrating the sacrum of patients is a rare occurrence. Wood and nails have been reported in the literature as common foreign bodies that penetrate the sacrum \[[@j_med-2017-0063_ref_001], [@j_med-2017-0063_ref_002]\]. Injuries from broken needles are less common. In this report, we present a case of a penetrating sacral injury caused by a broken needle. The advantages of using permanent magnets during surgery are also discussed.

2. Case report {#j_med-2017-0063_s_002}
==============

A 45-year-old healthy woman presented to the emergency department of our hospital approximately 3 hours after experiencing an accidental, self-inflicted injury in which a broken sewing needle penetrated her sacrum. The patient had been sitting on cushion sewing a quilt with a sewing needle, as it is popular in northern China to sew quilts in the summer for its use in the winter. She had placed the sewing needle and thread on the quilt and then stood up from the cushion. She lost her footing while turning and fell down, inadvertently sitting on the sewing needle and thread. Sufficient pressure was exerted that the sewing needle penetrated her sacrum. She initially tried to pull out the sewing needle, but only part of the needle was removed. She originally presented to a community hospital, where her transfer to our institution was suggested. Upon arrival, neurological and rectal examinations were completed, and the patient was found to be without sacral nerve damage and rectal bleeding.

Plain radiographs of the sacrum ([Figure 1](#j_med-2017-0063_fig_001){ref-type="fig"}) were obtained to determine the location of the broken sewing needle and to rule out an injury to the rectum. Given the length of the broken sewing needle and its proximity to this structure we used a cross made of needles from two 20-mL syringes to mark the location of the broken sewing needle. The broken needle was located in the left center of the spinal canal at the level of the foramen of the sacral canal.

![The location of the broken needle in lateral and anteroposterior radiographs, which located in the intersection (cyan arrow) of cross two needles of 20 ml syringe](med-12-446-g001){#j_med-2017-0063_fig_001}

The patient was taken to the emergency operating room for the removal of the broken sewing needle. Before surgery, the patient was administered penicillin and a tetanus booster. Under only local anesthesia, the patient underwent surgery to remove the foreign body. During the operation, we discovered that the broken sewing needle was very difficult to find; bleeding was minimal because of the foreign body's small size. Because the sewing needle was made of steel, we finally decided to put a permanent magnet into a sterile glove ([Figure 2](#j_med-2017-0063_fig_002){ref-type="fig"}) to help us extract the needle. The broken needle was then successfully extracted from the incision without cerebrospinal fluid leakage (as is shown in the [Figure 2](#j_med-2017-0063_fig_002){ref-type="fig"} and [3](#j_med-2017-0063_fig_003){ref-type="fig"}). Operators were reminded that they should use aseptic techniques during this process. The permanent magnet can be sterilized by autoclaving.

![A: the broken needle and the permanent magnet, B: the permanent magnet used in the operation, the length of the broken needle is about 1,2 cm.](med-12-446-g002){#j_med-2017-0063_fig_002}

![Schematic diagram of operation process was shown in [Figure 3](#j_med-2017-0063_fig_003){ref-type="fig"}](med-12-446-g003){#j_med-2017-0063_fig_003}

The incision was thoroughly treated with pure iodine for 10 minutes to prevent infection, and the wound bed was copiously irrigated with 3 L of normal saline. The deep layers of the wound were then closed with 2-0 monofilament, and the superficial layers with 3-0 nylon. The patient was administered penicillin for 24 hours postoperatively and prescribed oral antibiotics with amoxicillin/clavulanic acid and ciprofloxacin for 3--5 days. The patient was followed for about 3 months and was pain-free with no limitations of motion.

Ethical approval {#j_med-2017-0063_s_002_s_001}
----------------

The research related to human use was complied with all the relevant national regulations, institutional policies and in accordance the tenets of the Helsinki Declaration, and was approved by the authors' institutional review board or equivalent committee.

Informed consent {#j_med-2017-0063_s_002_s_002}
----------------

Informed consent was obtained from all individuals included in this study

3. Discussion {#j_med-2017-0063_s_003}
=============

Magnetic force have been used for many years to remove metallic foreign bodies from eye, respiratory tract, and alimentary tract and so on. However the use of this agency to remove metallic foreign bodies from soft tissues is reported less in the literature. Related research reports were as follows \[[@j_med-2017-0063_ref_003], [@j_med-2017-0063_ref_004], [@j_med-2017-0063_ref_005], [@j_med-2017-0063_ref_006], [@j_med-2017-0063_ref_007], [@j_med-2017-0063_ref_008], [@j_med-2017-0063_ref_009], [@j_med-2017-0063_ref_010]\]: ([Table 1](#j_med-2017-0063_tab_001){ref-type="table"})

###### 

Characteristics of 8 studies related to retrieval of foreign bodies from the soft tissue with the help of magnet

  First author, year of publication   Country   Number of cases   Genders     Age              Site of foreign body              Name of Foreign body               Operation time               Complications
  ----------------------------------- --------- ----------------- ----------- ---------------- --------------------------------- ---------------------------------- ---------------------------- ---------------
  Wu 2016 (3)                         Tai wan   1                 M           50               hand                              iron particles                     No report                    No
  Møller S 2015(4)                    Denmark   2                 M/M         74/56            leg/abdomen                       Irregular metal plate              No report                    NO
  Aydın Sarihan 2014(5)               Turkey    5                 M/M/M/F/M   25/18/35/55/45   Hand/forearm/hand/forehead/hand   Irregular metal plate and needle   6min/5min/18min/10sec/4min   No
  F.J. Pérez Lara 2014(6)             Spain     1                 F           19               abdomen                           Irregular metal plate              No report                    No
  Mathai J 2007(7)                    India     1                 M           27               neck                              Irregular metal plate              No report                    No
  Prasad R 2000 (8)                   USA       1                 F           54               hip                               broken scalpel blade               within 5 minutes             No
  J. Chin 2000(9)                     UK        1                 M           30               neck                              Irregular metal plate              No report                    No
  BROD RC 1961(10)                    USA       1                 M           39               hip                               needle                             No report                    No

To our knowledge, there are only a few other published reports of foreign body injuries to the sacrum. Gul et al. \[[@j_med-2017-0063_ref_001]\] reported the case of a 23-year-old man who had fallen from a 3-m-tall tree and sustained a wound to his lower back that was 2 cm in diameter. A 10 cm × 2 cm wooden fragment was removed from the S1--S2 spinal canal interlaminary space. Lorraine et al. \[[@j_med-2017-0063_ref_002]\] reported the case of a 21-year-old male roofer who was successfully treated for a nail gun injury to the sacrum. Some surgeons \[[@j_med-2017-0063_ref_011], [@j_med-2017-0063_ref_012], [@j_med-2017-0063_ref_013]\] believe that simple extraction of the foreign body, such as the nail or needle, could be done in most cases, unless there was gross contamination, joint penetration, or neurological compromise, and emphasized that these cases should be explored further if the foreign body is near neurovascular structures or if the foreign body is a nail with barbs.

In the case of broken needle injuries to the sacrum, we believe that a meticulous neurological examination and prophylactic antibiotic administration are essential prior to surgery to manage the penetrating intra-spinal injuries. Preoperative localization of foreign body is the most important task. We use the coincidence of the broken sewing needle and a cross made of the needles of two 20-mL syringes as the center of the incision. We extended the permanent magnet 3 cm up and down from the cross to find the broken sewing needle. The proximity of the foreign body to important neurological structures and the potential for a cerebrospinal fluid leak should be noted during the retrieval of foreign bodies, especially at the superior aspect of the sacrum. In addition, the broken sewing needle was very light, weighing little more than 1 g, and we noted that the magnet attracted a 40-g metal vascular clamp from 1 cm away.

All in all, we believe that magnets can only play a supplementary role in the surgical removal of foreign bodies, especially metallic foreign bodies, but surgeons should not completely depend on the way to remove the foreign body. Preoperative localization is one of the most important parts of the operation; if positioning errors occur, aiding methods are futile. When necessary, preoperative ultrasonography or three-dimensional computed tomography should be performed. In addition, the incision sometimes should be appropriately extended. Foreign body removal with the use of a magnet should be performed within 1 week of when the foreign body entered the body; otherwise, the foreign body will be soon be enclosed by fiber and granulation tissue. Auxiliary application of a magnet to remove the foreign bodies is suitable for deep and/or bleeding incisions and foreign bodies with small volumes, because it can be very difficult to find foreign bodies.

Application of this method may have unexpected effects; however it can help surgeons avoid radiation overexposure. Moreover, it can also help to remove the small, broken pieces of foreign bodies when they fracture. We think that accurate preoperative localization and application of a permanent magnet \[[@j_med-2017-0063_ref_007]\] combined with an incision that is sometimes appropriately extended during the removal of iron foreign body operation will produce the same result with less effort.

Patients with metallic foreign bodies are sometimes very difficult to manage, largely due to radiation overexposure and a long operation time. Removals of metallic foreign bodies with the help of the permanent magnet can reduce radiation overexposure and the operation time, thereby reducing the risk of harm to the patient and potential infection. We believe that all emergency physicians should learn to apply this method in order to remove metallic foreign bodies from patients, which can play an unexpected effect during the operation.
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